Application of Spectral Crosstalk Correction for Improving Multiplexed MicroRNA Detection Using a Single Excitation Wavelength.
MicroRNAs (miRNAs) play crucial roles in the regulation of cellular activities and are next-generation biomarkers for early cancer detection. Simultaneous monitoring of multiplexed miRNA is very important for enhancing the accuracy of cancer diagnostics. Traditional fluorescence methods for multicomponent analysis were usually operated under multiple excitation wavelengths, because spectral crosstalk is very detrimental to detecting accuracy for multicomponent analysis. Herein, we present a fluorescence strategy for multi-miRNAs detection in plasma under a single excitation wavelength. Nucleic acid stain TOTO-1 and three labeled fluorescence dyes Cy3, Cy3.5, and Cy5 emit no fluorescence in their free state. Target miRNA hybridized the auxiliary and probe oligonucleotides into duplex nucleic acid. Intercalation interaction localized TOTO-1 and labeled dyes into the duplex nucleic acid. As a result, TOTO-1 emitted strong fluorescence and efficient Förster resonance energy transfer (FRET) happened. MicroRNAs miRNA-155, miRNA-182, and miRNA-197, which are significant for the early diagnosis of lung cancer, were simultaneously detected as models. Deviations from spectral crosstalk in the presence of other miRNAs were corrected by mathematical methods. Results demonstrated that, after spectra crosstalk corrections, every miRNA at high or low concentration in plasma was determined accurately in the presence of either high or low concentrations of the other two miRNAs. This new multiplexed assay for miRNAs is promising for clinical diagnosis, prognosis, and therapeutic monitoring of early-stage lung cancer.